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Abstract. Processing email messages is an essential part of personal information man-
agement. It is a complex task enforcing users to develop individual strategies, which are 
sometimes not in line with functionalities offered by various email clients. This paper ad-
dresses these strategies and offers a tag-based solution for organizing mailboxes. The 
results of the evaluation confirm the desirability of the presented prototype for email 
structuring and retrieval. The discussion opens perspective on future developments.  
Introduction 
Asynchronous, distributed communication plays an important role in daily work 
practice. Email remains the dominating professional communication paradigm, 
while its importance for informal correspondence has been decreasing. Email re-
mains popular, even though or rather due to its simplicity (Prinz et al., 2009). The 
protocol is straightforward and implements the metaphor of sending a traditional 
letter. This openness of email is considered a reason for its popularity. According 
to Bellotti et al. (2003) people use their virtual mailboxes as: a calendar, a to-do 
repository, an archive, a contact list, and finally a message collector. Such obser-
vations lead to the definition of email overload (Whittaker and Sidner, 1996).  
To cope with such problems, particular email clients extend the simple email 
metaphor. The focus of email processing moves towards proper structuring and 
efficient retrieval. The offered mechanisms do not always support the user, but 
demand his attention for preparatory filtering or good memory of wording for an 
ad hoc search. This paper assumes that users apply a mixture of strategies to facil-
itate the email processing. Field observations and interviews resulted in specific 
usage scenarios. They were further used to define and develop a prototype de-
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scribed below, which enables observing how semi-automatic tagging of messages 
leverages efficient email structuring and retrieval. In particular, the following 
initial research questions are asked: (1) what are the advantages of supported 
tagging for email processing; (2) do users accept and find it attractive to use such 
tags for email processing. Future tests and refinements of the presented prototype 
shall yield a coherent requirements catalogue for design of semi-automatic ap-
proaches for email processing.  
Related work 
Email processing is addressed by a vivid discussion in the community. Particular 
studies range from understanding the role of email for communication till evalua-
tion of practical systems.  
Classification of the virtual correspondence was addressed in the past. While 
focusing on email as a communication channel, Winograd (1986) proposed a 
model based on Searle’s Speech-Act Theory (1969). By convention, two standard 
email acts emerged: response and forwarding. Based on those message attributes, 
email clients support threading, without support for classification into speech acts. 
Other approaches for automatic email classification choose transactional activities 
(Dredze et al., 2006) or tasks (Bellotti et al., 2003) as a target domain. 
While addressing email as a personal information management domain, several 
studies propose classification of activities. Venolia et al. (2001) suggest a model 
for email workflow consisting of: flow, triage, task management, archive, and 
retrieve. Based on a user study, they propose, among others, labels as a way to 
support users at archiving messages, triage, task management and retrieval. They 
also suggest automatic elicitation and suggestions regarding labelling. This solu-
tion has been partially implemented by Google’s GMail™, so that users are able 
to apply numerous tags to a simple message, without any further automatic sup-
port. Venolia et al. (2001), however, explicitly stress the role of supportive and 
intuitive UI as highly relevant for labelling. Different labelling approaches (with 
or without automatic processing) resulted from numerous research project, how-
ever did not find their way to the market (cf. Crawford et al., 2002; Segal and 
Kephart, 2000; Kerr and Wilcox, 2004). Matysiak Szóstek (2011) focuses on elic-
itation and dependencies between latent user needs. She follows a model consist-
ing of just two activities: organization and retrieval. Message annotation seems to 
be the most relevant need for organization of virtual correspondence, whereas 
informative overview and flexible sorting play an important role during retrieval. 
In general, needs linked to retrieval are perceived as more important than those 
associated with organization. This sets the feeling of email overload in relation 
with processing older messages (cf. Dabbish and Kraut, 2006). Matysiak Szóstek 
(2011) provides numerous design requirements regarding email processing, in-
cluding automatic maintenance of priority indications and linking between related 
messages, as well as flexible sorting according to people involved. 
As discussed, email is the ultimate system in CSCW. However, email clients 
did not evolve over the past decades. Recently, productive systems appeared 
 Manuscript accepted for ECSCW ’13, Work in Progress Session 
3 
which change the tradition, e.g. GMail™, MailPilot, etc. The above review shows 
that academia is attracted by the topic of email management and provides evalua-
tion results of numerous prototypes and broad studies on email usage. However, a 
clear and consistent catalogue of design principles for automatic or semi-
automatic support of email processing is still missing.  
Semi-Automatic Tagging 
Development: Given the results of the literature review and insights from obser-
vations and interviews in form of usage scenarios, a concept for semi-automatic 
tagging of messages was developed. Particularly, tagging means to add tags to 
messages: either manually or automatically. Semi-automatic tagging in our proto-
type is realized by enabling easy and efficient changes to automatically generated 
tags. This, also, implies that the tag generator learns from examples.  
The system generates tags for a respective message when it arrives. The deci-
sions of the system are understandable and reproducible reflecting the content of 
the message. Also, the user has the possibility to change the behaviour of the sys-
tem and adjust it to own needs. Consequently, the system does not only tag in-
coming messages, but also learns how to tag from the previously labelled mes-
sages. The desired functionality along with the insights from preliminary inter-
views leads to additional technical requirements. First, the program shall provide 
tags, even when no tags are available in the mailbox, i.e., no training data exists. 
Second, it shall adapt to user needs. Third, the system shall be robust and fast.  
Under consideration of the above requirements, a hybrid solution was chosen 
to generate tags. Its essence lies in combination of heuristic and machine learning 
(ML) approaches. In particular, the algorithm combines information from linguis-
tically motivated text processing and from a learnable keyword extractor when 
generating set of tags for a given messages. The heuristics rely on the extraction 
of nouns and named entities from the text. Nouns play an important role in trans-
porting meaning, therefore filling variety of semantic roles in Indo-European lan-
guages (cf. Fillmore et al., 2003). The Stanford Part-Of-Speech-Tagger 
(Toutanova et al., 2003) is used to obtain nouns from the text. Named entities 
(NE) are phrases or words that refer to particular, unique entities (Sundheim, 
1995). As they are mostly names of people, places or organization, they are as-
sumed good candidates for message tags. The Stanford NE Recognizer (Finkel et 
al., 2005) is employed for extraction. In addition, results of learnable key phrase 
extractor from MAUI indexer (Medelyan and Witten, 2008) are heuristically 
combined with nouns and named entities and form a candidate set. Each candi-
date is assigned a weight depending on its frequency and character (noun vs. NE 
vs. key phrase). The weights change with number of tagged messages in the mail-
box, such that the role of the machine learnable key phrase extractor grows with 
the number of available examples. Further processing, such as removal of stop-
words and nearly duplicates, leverages the quality of the candidate set. Finally, 
the top ranked candidates are assigned as labels to the considered message.  
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User interface plays an extraordinary role in our approach. Not only the purely 
technical possibility to change a tag, but also the low burden related to this, stand 
for adjusting the tagging system to ones needs. It leverages the interaction with 
tags, makes the user more familiar with them, and finally raises the trust in system 
decisions. This paper addresses only tagging and not the design of email clients in 
general. Therefore, efforts were made to test the approach in a traditional, very 
common email client interface. The prototype presented here builds on top of 
Roundcube (0.7.2.). Figure 1 presents the user interface of the prototype.  
 
 
Figure 1. User interface of the prototype showing the toolbar, folders, tags, and messages with given tags. 
The most obvious modification is the introduction of a separate frame on the 
right including all tags used for emails presented in the message list. Labels are 
ordered according to their frequency in the mailbox. In case the user wants to use 
tags for retrieval, a single click suffices to filter messages. Figure 1 presents the 
situation where filtering by tag “enron” was applied already. Choosing additional 
labels can further specify the search. For instance, if the filter was extended by tag 
“data migration”, only the second message would remain in the view – tags as-
signed to messages are placed directly below their headers in the message list.  
Colours of tags depend on their category (location, topic, time, etc.). Users are 
of course allowed to adjust them. For automatically generated tags categories are 
obtained through the NE Recognizer. It suffices to click the tag only once to reach 
a menu with tag operations, such as: renaming, deleting or category change. Op-
posite to email clients like GMailTM, it is not necessary to define labels first before 
assigning to a message. Opening the “+” dialogue and providing a name suffices. 
If the name does not yet exist in the mailbox, a new label will be generated and 
added to the tag list. Otherwise, the message is assigned the already existing tag.  
 
Evaluation: The evaluation aims at providing answers to the research questions. 
Since the areas approached by the questions (usability, acceptance and attractive-
ness) are tightly interwoven, the proposed test observes numerous variables, while 
giving the possibility to interact with the system and reflect on it. 
For evaluating the system, an in-lab experiment with users was conducted. The 
user was asked to solve two basic tasks testing the usability of the system, such as 
tagging of two predefined messages, navigational search for a message and sum-
marizing a message given its tags. Between the tasks, short interview was incor-
porated to collect additional opinions. Finally, data regarding acceptance and at-
tractiveness of the system were collected through UTAUT (Venkatesh et al., 
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2003) and AttrakDiff2 (Hassenzahl et al., 2003) questionnaires. All 14 partici-
pants, aged 24-59, are frequent email users and merely do not use tagging. Only 
three participants of the study use it for their main professional mailbox.  
The result of the tagging task shows that the tag generator in its original mode 
makes its predictions with high accuracy measures (0.86 recall, 0.73 precision). 
The opinions regarding the tagger itself are very positive, but due to the task set-
ting users feel encouraged to change tags. They appreciate the easiness of chang-
ing a tag, while seeking faster access to the remove command. Indeed, there is a 
strong tendency towards removal, compared to renaming and adding tags (22%, 
5%, 7% respectively). Filtering tests again show vivid user interest and ac-
ceptance, even though performance values for tag-based search do not significant-
ly differ from those for query-based search. The average number of clicks, scrolls 
and typed signs required for finding the desired message is similar with slight 
tendency towards the tag-based solution (60 vs. 69 operations). Finally, the last 
assignment yields to the conclusion that tags facilitate message summarization. 10 
out of 14 participants can provide full summary and explain the meaning of tags 
in the context. Three other participants forget to mention one important character-
istic. Comparison with other “summarization” paradigms, such as snippets con-
taining first two lines of the message, could provide further insights. 
The results of the acceptance and attractiveness questionnaires enable further 
conclusions on semi-automatic tagging. The UTAUT provides very positive val-
ues regarding performance and effort expectancy (5.3 and 6.1 out of 7 respective-
ly). In other words, users anticipate the system to fulfil their needs without requir-
ing much work from them. It is in line with the tendency to assist the user at 
structuring while providing easy-to-use paradigms. The results of the AttrakDiff2 
also confirm the high pragmatic value of the proposed solution (1.3 on a scale 
ranging from -3 to 3). The general attractiveness reaches the same level, while the 
hedonic quality is graded 0.8, thus suggesting further improvement regarding, 
e.g., visual elements and speed, as confirmed in the interviews. 
Discussion 
This paper shows the drawbacks of the most popular methods for email structur-
ing and retrieval. It aims at launching an intensive research path on semi-
automatic support of email processing. It also shows how such a paradigm can be 
implemented it into daily practice, while extending existing email client with 
novel functionality. The results of the final evaluation enable observations on 
positive user’s attitude towards the introduced solution, as well as its usability for 
common email tasks. All this leads to the conclusion, that semi-automatic tagging 
facilitates easier and efficient structuring and retrieval of messages in the mail-
box. Therefore, development of further prototypes, while following the Usability 
Engineering approach by Rosson and Carroll (2002), will be continued in order to 
establish a catalogue of relevant and generalizable design principles for semi-
automatic email processing.  
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